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variations in susceptibility to such agents. Whilst epithelioma can
be produced readily in mice, rats and guinea-pigs have a high degree
of immunity. The different tissues also vary in susceptibility, and an
interesting example of this is afforded by the fact that sarcoma can
be produced in the rat by subcutaneous injection of tar, etc., although
it is hardly possible to set up a cutaneous carcinoma in this animal
by this means.
The mode of action of the carcinogenic hydrocarbons is still
obscure but it seems probable that they become attached in some way
to the intracellular enzyme systems and persist there for long periods.
This may bring about a profound change in the metabolism and
character of the cells. It is remarkable that when these substances
undergo biological oxidation, the end-products show that oxidation
takes place at positions in the molecule other than those usually
attacked by chemical oxidations in vitro. (Probably the explanation
lies in the immobilisation of the more active centres by adsorption
on the enzymes required for biological oxidation ' (Cook), This may
help to explain why different chemical substances affect the tissues
with remarkable specificity, e.g. the carcinogenic action of certain azo
compounds on the liver (vide infra), and also why a substance actively
carcinogenic in one animal species may be almost devoid of action when
applied to the same tissues of other species.
Relation of Hormones. Cook and Dodds showed in 1933 that
dibenzanthracene and some related hydrocarbons had the property
of producing the changes of oestrus in mice, and since that time the
number of such substances has been increased. There was thus
established the important fact that cestrogenic and carcinogenic
properties may be possessed by the same cEemical substance. It has
also been shown, first by Lacassagne, that cestrone produces in the
mamma of male mice changes which may be followed by malignancy;
this is especially so in strains of cancer-susceptible mice, in which,
however, spontaneous cancer of the male breast hardly ever occurs
(Fig. 177). Injections of cestrone also raise the incidence of cancer
in female mice, especially those of high-tumour strains. The changes
produced by oestrone are chiefly new formation and dilatation of
ducts with hyperplasia of epithelium, also formation of acini, these
changes being followed iii some instances by malignant proliferation.
These facts are especially interesting inasmuch as corresponding
changes are often present in the human female breast as an antecedent
to cancer, but at present one cannot say to what extent disordered
hormonal action is concerned in carcinogenesis in the human subject.
It is to be noted that oestrone does not exert its action locally as in
the case of carcinogenic agents in general but on the tissue of the
mamma wiich is specifically sensitive, being carried to it by the
blood stream. A wide and an important subject has thus been
opened up, but the interpretation of the experimental production of
mammary cancer in mice by jneans of cestrogens is rendered more